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Abstract 

It is necessary to develop a precise and convenient technique for measuring the loss of 

lake evaporation that can be used globally. The study conducted in this article created 

a remote sensing tool to estimate reservoir evaporation losses to help manage 

international water supply.The model utilizes the concept of energy equilibrium to 

assess the depth of evaporation (mm/day). The evaporation depth has a elevated 

temporal (1 day) resolution and a mild spatial (1000 m by 1000 m) resolution. The 

model is written as an easy-to-use software package in C++. The model uses MODIS 

(Moderate Resolution Imaging Spectroradiometer) satellite data (L1B raw data) and 

local weather data (radiation, wind speed, and humidity). The model was calibrated 

and evaluated using reservoir data. The model accuracy is acceptable and is capable 

for aiding international water delivery management. 
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1. Introduction 

 

According to the U.S. and Mexico water delivery treaty of 1944 (Treaty serries 

944. 2008.), the U.S. needs to deliver a percentage of the water stored in Elephant 

Butte Reservoir to Mexico every year which in full water years is 60,000 acft[1]. 

This was to be lowered in years of drought depending on the storage in the 

tank[2]. Elephant Butte Reservoir is situated in the center of southern New 

Mexico (Latitude: N33:20:09, Length: W107:10:56, Elevation: 1395 m [2]. The 

reservoir is about 6.4 km (4 miles) broad and about 64 km (40 miles) long. The 

capacity of Elephant Butte reservoir is estimated to be over two million acre-feet 

(2.4 billion m3). Reservoir evaporation is projected to be as much as 1/3 of the 

approximate average annual inflow of about 250,000 acre-feet (280 million m3 

per year) [3][1]. 
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2. Method 

 

The model inputs are satellite data (ground surface reflectance and temperature) 

and local weather data (solar radiatio

provides land surface

NDVI, the soil heat flux (G) and sensible heat flux (H). Finally, the model outputs 

the spatial ET (mm/day) according to the energy budget equation

technique utilizes the energy budget equation at the moment of the sate

overflight to calculate each pixel of OETins (immediate latent thermal loss). OET 

in RnGH (1) where: OETins: immediate latent thermal loss (w m

vaporizing water (J kg

1, or kg hr-1 m-2), calculated as remaini

radiation (w/m2 ), G is soil thermal flux into the soil (w / m2), H is sensitive air 

heat (w / m2), Rn is calculated by local solar radiation (Rs, w / m2).

 

Result and conclusion

 

The model of remote sensing is capable of estimating evaporation of the water 

body during the summer and is capable of calculating evapotranspiration over 

land. The precision is within 1.5 mm / day for the summer time estimate E and the 

average precision is-0.

85%. Elephant Butte Reservoir's average evaporation in the summer was 5.6 mm / 

day. The precision of th

 

The model inputs are satellite data (ground surface reflectance and temperature) 

and local weather data (solar radiation, humidity, and wind speed) 

provides land surface temperature and reflectance data. The model then calculates 

NDVI, the soil heat flux (G) and sensible heat flux (H). Finally, the model outputs 

the spatial ET (mm/day) according to the energy budget equation

technique utilizes the energy budget equation at the moment of the sate

overflight to calculate each pixel of OETins (immediate latent thermal loss). OET 

in RnGH (1) where: OETins: immediate latent thermal loss (w m-2), O is latent 

vaporizing water (J kg-1), ETins is immediate hourly evapotranspiration (mm hr

2), calculated as remaining power expenditure, Rn is 

G is soil thermal flux into the soil (w / m2), H is sensitive air 

heat (w / m2), Rn is calculated by local solar radiation (Rs, w / m2). 

and conclusion 

model of remote sensing is capable of estimating evaporation of the water 

body during the summer and is capable of calculating evapotranspiration over 

land. The precision is within 1.5 mm / day for the summer time estimate E and the 

0.24 mm / day. The precision of evapotranspiration is about 

85%. Elephant Butte Reservoir's average evaporation in the summer was 5.6 mm / 

day. The precision of the model is acceptable and it is capable for aiding 

 

The model inputs are satellite data (ground surface reflectance and temperature) 

n, humidity, and wind speed) [4]. ASTER 

temperature and reflectance data. The model then calculates 

NDVI, the soil heat flux (G) and sensible heat flux (H). Finally, the model outputs 

the spatial ET (mm/day) according to the energy budget equation[5]. The 

technique utilizes the energy budget equation at the moment of the satellite 

overflight to calculate each pixel of OETins (immediate latent thermal loss). OET 

2), O is latent 

1), ETins is immediate hourly evapotranspiration (mm hr-

ng power expenditure, Rn is net solar 

G is soil thermal flux into the soil (w / m2), H is sensitive air 

 

model of remote sensing is capable of estimating evaporation of the water 

body during the summer and is capable of calculating evapotranspiration over 

land. The precision is within 1.5 mm / day for the summer time estimate E and the 

24 mm / day. The precision of evapotranspiration is about 

85%. Elephant Butte Reservoir's average evaporation in the summer was 5.6 mm / 

is acceptable and it is capable for aiding 
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international water delivery management.  
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